£P 3,QCi^Xl if) 



latent Abstracts of Japan 



EUROPEAN PATENT OFFICE 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



06260070 
16-09-94 

26-04-91 
03097228 



APPLICANT : MATSUSHITA ELECTRIC WORKS LTD; 

INVENTOR : KITAMURA TSUNEHIRO; 

INT.CL. : HOI H 50/56 H01H 9/38 

TITLE : ELECTROMAGNETIC RELAY 



16 15 18 




1e 5 8 12a 14 15cm 17 



15t> 
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into contact. 
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(54) ELECTROMAGNETIC RELAY 
(57)Abstract: 

PURPOSE: To provide an electromagnetic relay capable of increasing 
the contact time difference between arc contacts and low-resistance 
contacts, capable of prolonging the contact life, and not enlarged so 
much. 

CONSTITUTION: When the first and second moving members 17, 18 
are attracted to the opposite piece 12a of a yoke 10, both moving 
members 17, 18 are integrally operated until the first moving member 
17 faces the first contact section 12c, and arc contacts 3, 7 are 
brought into contact. After the first moving member 17 is brought into 
contact with the first contact section 12c, only the second moving 
member 18 is operated until it is brought into contact with the second 
contact section 12d, and low-resistance contacts 4, 9 are brought into 
contact. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The yoke and the coil which passes magnetic flux to a yoke characterized by providing the following while 
formmg the remainder of a magnetic path - the 1st ****** - attaching and detaching - the [ and ] - the [ which 
dnves 1 travelmg contact spring ] -- with 1 movable member while forming the remainder of a magnetic path -- the 
2nd ****** attaching and detaching - the [ and ] -- the [ which drives 2 traveling contact springs ] -- with 2 movable 
member It is the electromagnetic relay it was made to operate until the 1st moving-part material ****(ed) to the 1st 
****** until only the 2nd moving-part material ****(ed) it to the 2nd ******, after both the movable member 
operated m one and the 1st moving-part material ****(ed) it to the 1st ****** in the case of operation which ****** 
and both the movable member **** to both ******. The stationary-contact board which estabhshed the contact for 
arcs, and the low resistance contact. The 1st traveling contact spring which estabhshed the contact for arcs. The 2nd 
traveling contact spring which established the low resistance contact. The 1st and 2nd ****** which determine two 
actuated positions which are different while forming the traveling contact board which fixed the end face of both the 
traveling contact spring, and a part of magnetic path so that the contacts for arcs and low resistance contacts may attach 
and detach. 

[Claim 2] It is the electromagnetic relay according to claim 1 to which most 2nd moving-part material has ****** by 
which the section was held in the inner direction of the 1st moving-part material in tubed [ in which both the 
aforementioned movable member makes inner **** of a coil the plunger type formula which reciprocates, and the 1st 
movmg-part material has ****** ] and which is formed cylindrically. 

[Claim 3] The electromagnetic relay according to claim 1 or 2 which prepared the buffer member in the 1st ****** of 
the above. 

[Claim 4] Both the aforementioned traveling contact spring is the electromagnetic relay according to claim 1 to 3 
which it is installed [ electromagnetic relay ] so that it may counter mutually, and made insulating member intervene 
between both traveling contact springs. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the suitable electromagnetic relay for opening and closing of the cable 

run where lighting fitting with which the big rush current flows was connected. 

[0002] 

[Description of the Prior Art] Contact arrangement, such as a general electromagnetic relay, carries out attachment- 
and-detachment operation of the traveling contact prepared in the stationary contact prepared in the stationary-contact 
board at the traveling contact spring. In this case, since the cable run is it a capacitor load and L load that they are 
opening and closing of the cable run where lighting fitting was connected, as shown in drawing 5 , the big rush current 
flows. Since an arc occurs between contacts by this and welding becomes easy to take place, although it is desirable to 
use the oxidization contact and tungsten contact of Sn system for raising a welding-proof performance, if it does so, the 
contact resistance of a contact will become high and a temperature rise will pose a problem. That is, it becomes a 
conflicting requirement to raise a welding-proof performance and to suppress the temperature rise of a contact. 
[0003] Then, while raising a welding-proof performance, in order to suppress the temperature rise of a contact, what 
uses together the contact for arcs according to each purpose and a low resistance contact is proposed variously, s (for 
example, JP,61-233919,A , JP,62-71 137,A, JP,62-71 138,A, etc.) . These pass it at the contact for arcs, when the rush 
current has occurred, and when it becomes the stationary current, it is made to pass it at a low resistance contact by 
making the contact for arcs open, after contacting a low resistance contact after the contact for arcs contacted 
previously, and making a low resistance contact open previously. 
[0004] 

[Problem(s) to be Solved by the Invention] Although a good result is obtained when time difference operation of 
change of current and both contacts has consistency, the adjustment is not necessarily easy for what uses together the 
above-mentioned contact for arcs, and a low resistance contact. That is, there is a danger that the rush current will flow 
also at a low resistance contact, and this will result in welding at the contact time of the contact for arcs and a low 
resistance contact when a difference decreases further by dispersion in a part size at the contact time, or there is no 
dispersion and the time of the rush current to flow is long since a difference is what decreases structurally. Moreover, 
these are complicated, or structure enlarges them and cannot apply them to an electromagnetic relay with the strong 
demand of a miniaturization easily. 

[0005] this invention is what was made in view of the above-mentioned reason, a large difference can be taken at the 
contact time of the contact for arcs, and a low resistance contact, a contact life is made for a long time, and the place 
made into the purpose has it in offer of the electromagnetic relay which moreover is not enlarged so much. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem, the electromagnetic relay of this invention 
The stationary-contact board which established the contact for arcs, and the low resistance contact, and the 1st 
traveling contact spring which established the contact for arcs, The 2nd traveling contact spring which established the 
low resistance contact, and the traveling contact board which fixed the end face of both the traveling contact spring so 
that the contacts for arcs and low resistance contacts might attach and detach, A yoke with the 1st and 2nd ****** 
which determine two actuated positions which are different while forming a part of magnetic path, while forming the 
coil which passes magnetic flux to a yoke, and the remainder of a magnetic path ~ the 1st ****** - attaching and 
detaching - the [ and ] ~ the [ which drives 1 traveling contact spring ] - with 1 movable member while forming the 
remainder of a magnetic path - the 2nd ****** - attaching and detaching - the [ and ] the [ which drives 2 
traveling contact springs ] - with 2 movable member In the case of operation which ****** and both the movable 
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ITn'tf *r*o°i'°* "^""^•'^^ °P^^^*^^ it is constituted so that it may operate 

moving-part material **** to the 2nd — , after the 1st moving-part material **** to the iT 
****** until the 1st movmg-part material **** to the 1st ******. 

[0007] Still more specifically, both the movable member makes inner **** of a coil the plunger tvoe formula which 
reciprocates, and most 2nd moving-part material is taken as the composition to which the section has ****** held in 
the imier direction of the 1st moving-part material and which was formed cylindrically tubed [ in which the 1 st 
movmg-part material has ****** ]. j y ^^im wmwi me i st 

[0008] Moreover, it is desirable to prepare a buffer member in the 1st ******. moreover, it installs so that both the 
traveling contact spnng may counter mutually - having - and between both traveling contact springs - insulating 
member - mediation **** - things are desirable ^ ^ insulating 

[0009] 

[Function] Since operate in one, both the movable member drawing in mutually according to the magnetic-attraction 
force, and suiting imtil the 1st moving-part material **** to the 1st ****** according to this compositirthe con^^^^^^ 
for arcs is contacted previously, the 2nd moving-part material is attracted subsequently to the 2n7****** and a low 

Z^Zt^ St^ ^ °^ ^ ^ ^^^f— i« 

[0010] If a buffer member is prepared in the 1st ******, it can slow down at the time of the second half of operation of 

reltlntr't r'?''' ' ^'^^'''"f,' ^'"''^ ^^^^^^^ °f ^^e contact for arcs, Sd a low 

resistance contact, and, moreover, collision sound will become small 

[001 1] Moreover, if insulating member is made to intervene between both traveling contact springs the influence bv 
the arc to a low resistance contact side can be reduced ''P™gs, me iniiuence by 

[0012] 

fnm^^i^T^ "^""^f ^''^P^^ °^ invention is explained based on drawing 1 and drawing 2 

[0013] 1 Lay each part material mentioned later with the ** base, and it is covering, (not sho^vnUTcovers and housing 

IS constituted with covenng by fixing, the support whose lb la transfixes a stationlry-contact bo^d Xansfixes a 

nrdect?d'T' ^^T;^'- "-^^P^^^^ly " ^ ^ole, and Ic and Ic A spring retaining wa7and le are yoke plSng 
projected parts, and Id is an insulating wall. J' f uiuimig 

[0014] 2 At ************^ they are the pieces 2a and 2b of opposite. And it has KO ****** which consists of niece 
AndTeTT t'' '''T^'' successively from the central-site edge of piec of coT^^^^^^^^ 

And the contact surface IS made one piece of opposite 2a in the imier direction, and it is the contact 3 for arc The 
contact surfece is made into the method of outside at piece of opposite 2b of another side, and it is the bw resistance 

Hke the nx H t 'fTT.''^- ' '''' '''' "^^^^^al excellent in a weldinr? oof perfo^^ce 

like tiie oxidization contact of Sn system, or a tungsten contact, it is the low resistance contact 4 It is formed in aTow 

sii^t'a^lus fobrici^^^^ ''''''' stationaiy-contact board 2 Base 1 You may cany out 

iSLt^5^a^H^^*^f't*'''• ^^T' ****** ^^ich consists of piece 

toT****^ tr'v T ^T'^^ successively from the central-site edge of piece of comiection 5c. 6 

^ ling It hafnrS^^^^^^^ ' ^""^ '''' ' Contact 7 for arcs attaching and 

aetacmng It has prepared. 8 With a **** 2 traveling-contact spnng, it is the low resistance contact 4 at a nose of cam 

IZltlTv" detaching It has prepared. In this case, the 2nd traveling contact spTg 8 ItT" 

he 1st travehng contact spnng 6 about a spring constant. It is made smaller than it. Both [ these ] traveling™ontact 
spnngs 6 and 8 Contacts 3 and 7 for arcs Comrades and low resistance contacts 4 and 9 The end faceTs th! Jrave'ing 
contac board 5 so that comrades may attach and detach. Each pieces 5a and 5b of opposite ItTs fixed hereSr/hefe 
fs rSxS to fhl 'T' --!-r^f "y- this traveling contact board 5 5d of tenSdnal area" Jupp^^^^^^^^^^^ 
hi r . . ^'.'^''u ^ ^'^^^'^"S 1^ b°th the traveling contact springs 6 and 8 It will be in 

onta sort^ TZT^ ''"^'T "^"^^^ '° intervene beLen both ^av 1 ing 

TOO 6U n fvnt ; 7 "^ ^''''^ ^ ^ "^^y simultaneous fabrication. 

[0016] 10 IS a yoke, consists of a pennanent magnet 13 fastened to the KO character-like piece 1 1 of an imier direction 
yoke, the piece 12 of the method yoke of outside, and these, and fonns a part of magnetic path The 0^.^11 of an 
inner direction yoke are the pieces 1 la and 1 lb of opposite. It becomes ****** whiS at^Sthe mot^^^^^^^ member 
which he lateral surface mentions later. It is larger than the piece 1 1 of an imier direction ^ot l^^^^^^ 
the method yoke of outside are the pieces 12a and 12b of opposite. It becomes ****** Thfch airTc^^^^^^ 
member which a medial surface mentions later. Therefore, each pieces 1 la and 12a of oppositeSet It 
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is a gap corresponding to the amount of displacement of a movable member in between. Moreover it is one piece of 
opposite 12a of the piece 12 of the method yoke of outside that it is important in a yoke 10, in order to decide two 
actuated positions from which the movable member mentioned later differs. The 1st and 2nd ****** I2c and 12d It is 
making it have, this example - one piece of opposite 12a the buffer covering the half grade of the origin to height - a 
'""^'"^ "" ^^""^ " ******12c and piece of opposite 12a an internal surface - the 12d of the 

f **** 1. ^^'"^ "''^ ^ ^P*'"""' P^^^^ of opposite 12a. It may be made a ** with the stage and two 

****** may be formed. 

[0017] 15 is a coil frame and is cylinder part 15a. They are Flanges 15b and 15c to the ends. The coil 16 for coming to 
um! ^o^"'""^ magnetic flux around cylinder part 15a at a yoke 10 is wound. In one flange 15b, it is end-winding 
child 16a. Simultaneous fabncation is carried out and they are both the flanges 15b and 15c. Hollows 15d and 15d 
which position the piece 1 1 of an inner direction yoke to an inner direction point It is formed. 
[0018] 17 is each pieces 1 la and 12a of opposite to nothing and its ends about the shape of a cylinder which is the 1st 
moving-part matenal and reciprocates inner **** of a coil 16 15, i.e., a coil frame. Between and 1 lb 12b Armature 
pieces 17a and 17b which are pinched in between and located It has. Two armature pieces 17a and 17b Armature piece 
I II* especially one side although it attaches and detaches by turns to each of this piece of opposite 1st 

**12c of the piece 12 of the method yoke of outside It is made to have attached and detached moreover one 
armature piece 17a **** - the 1st traveling contact spring 6 Piece of drive 17c made from the insulating material for 
driving It has attached. 18 is the pieces 1 la and 12a of opposite to nothing and its end about the shape of a rod to which 
it is the 2nd moving-part material, and the section is held in the inner direction of the 1st moving-part material and 
mostly reciprocates. Armature piece 18a which is inserted in between and located It has. This armature piece ISa 
Pieces la and 12a of opposite Although it attaches and detaches by turns, it is made to have attached and detached 
?ri**J '"".u^^l^ ****** P^^'^" ^2 of the method yoke of outside, moreover, this armature piece 

u ^ Tn traveling contact spring 8 Piece of drive 18c made from the insulating material for driving It has 

attached. 19 is attached to Id of spring retaining walls by the coiled spring for shock relief of the 1st moving-part 
matenal 17. ^ *^ 

[0019] Both movable members 17 and 18 Inner **** of the coil frame 16 is made into the plunger type formula which 
reciprocates as mentioned above, therefore a magnetic path is formed with a yoke 10, and they are one armature pieces 
17a and 18a. It is located m polymerization. When this energizes in a coil 16 and magnetic flux flows to a magnetic 
path, they are both the armature pieces 17a and 18a. It draws in and suits and is the specific section, (section where 
armature piece 18a is ****(ed) by the 12d of the 2nd ****** after armature piece 17a **** to 1st ****** I2c) It 
removes and operates in one. That is, both movable members 17 and 18 as shown in drawing 1 Return position 
(contact opening state) If a coil 16 is energized in the state of being Both movable members 17 and 18 In drawing it 
moves to a left m one, and is piece of drive 17c first. The 1st traveling contact spring 6 It drives, the contacts 3 and 7 
for arcs are contacted, and it is armature piece 17a soon. 1st ******i2c ****(ing), the 1st moving-part material 17 
stops. Subsequently, armature piece 18a The 12d of the 2nd ****** It is drawn in, only the 2nd moving-part material 
18 moves further, and it is piece of drive 18c first. The 2nd traveling contact spring 8 It drives and they are the low 
resistance contacts 4 and 9. It is made to contact and is armature piece 18a soon. The 12d of the 2nd ****** it **** 
and the 2nd moving-part material 18 is also stopped. 

[0020] drawing s (a), (b), and (c) **** - composition is expressed typically and the operation is shown (a) They are 
both the movable members 17 and 18 as well as ****1. Return position (contact opening state) In the state of being 
the state is maintamed by the magnetic flux of a permanent magnet 12. If it energizes in a coil 16 so that magnetic flux 
'^^llvZl'tlil "^S^^^' rnagactic flux of a permanent magnet 12 in this state Armature pieces 17a 

and 18a ****** i2c and 12d It is drawn in and they are both the movable members 17 and 18. It moves to a left Piece 
of drive 17c IS the 1st traveling contact spring 6 first. It drives and they are the contacts 3 and 6 for arcs. It contacts and 
is (b) soon. It IS armature piece 17a like. 1st ******l2c ****(ing), the 1st moving-part material 17 stops. 
Subsequently armature piece 18a The 12d of the 2nd ****** It is drawn in and only the 2nd moving-part material 18 
moves to a left fiirther. It is piece of drive 18c fnst. The 2nd fraveling contact spring 8 It drives and they are the low 
resistance contacts 4 and 9. It contacts. It is (c) soon. It is armature piece 18a like. The 12d of the 2nd ****** ft **** 
the 2nd moving-part material 18 is also stopped, and they are both the movable members 17 and 18. Actuated position 
(contact contact state) It will be in the state of being. Even if it stops the energization to a coil 16 in this state, the state 
IS maintained by the magnetic flux of a permanent magnet 12. if it energizes in a coil 16 at an opposite direction when 
returning to a return position from an actuated position - the above and abbreviation - reverse operation - carrying 
out ~ (a) It will be in a state. ^ ^ 

[0021] Drawing 4 is the amount x of displacement (mm) to progress of time t (s). It is the property view showing speed 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/6/2003 
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V (m/s) and load current I (A), xl - the - the variation rate of the 1 movable member 17, and x2 - the - the variation 
rate of the 2 movable member 18, and vl -- the -- the speed of the 1 movable member 17, and v2 -- the - for the speed 
of the 2 movable member 18, and Ip, the peak current and lo of the stationary current and tl are t2 at the contact time 
of a low resistance contact at the contact time of the contact for arcs Change of the amount of displacement or speed is 
in the middle of of operation, and a large difference can be small taken by the bird clapper at the contact time between 
ttl-2 so that clearly from this property view. 

[0022] It faces making such operation perform and some consideration is required for the following point on a design. 
Namely, drawing 3 (b) It sets in the state and is armature piece 17a. Piece of opposite 12a It is armature piece 18a from 
the magnetic reluctance of a between. Piece of opposite 12a It is making the magnetic reluctance of a between small. 
[0023] In addition, although both the movable member is the thing of the plunger type formula which reciprocates and 
explained inner **** of a coil in the example, it is applicable to clapper form. Moreover, when sound of operation does 
not become a problem, you may use a buffer member as a rigid-body-like member. Moreover, if the arc generated 
between the contacts for arcs is not so large, you may omit the insulating member between both traveling contact 
springs. 
[0024] 

[Effect of the Invention] Both the movable member drawing in mutually according to the magnetic-attraction force, 
and suiting until the 1st moving-part material '^*** the electromagnet equipment of this invention to the 1st ******^ 
operate in one and the contact for arcs is contacted previously, the [ subsequently, ] - since 2 movable member is 
attracted by the 2nd ****** and a low resistance contact is contacted, a difference can take comparatively greatly at ■ 
the contact time of the contact for arcs, and a low resistance contact, therefore a contact life is made for a long time, 
and, moreover, it does not enlarge so much 
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^z\mmm^9[^:^{zvxm^mj^4 m^n^nmmh 

>ii^!^(D^ofSimmm^mf}mtircmmmzx. <£fi 
\zmm^mLx^^\,\ 

[0 0 1 5] 5 \tpJW}m^mx. S*fR]n-5a,5b j^tKa*g 

$n5iS^gB5di:^wr^<. 6 fsm 1 widg^tf ^a-r. 
^mz7-^mmm izmmr^r-^mj^i 
x^^^o 8 \tm2vjmmm^x. ^m\zi&mtnmj^4 
izmmt^^i&mmj^9 ^mnx^^^. com^. m2 

^^•Dxcnib\tm'^\zi(i^r^^z>mM'^n^o ccduj 

SbS^Sfis ti, «Ta5d^^S}S?Liblc:a:@@^$n'£.o 
^(om^. ^-Xl (!5mg^aie;0WoJi!iS;S«^a6.8 

tc:frffiu. ^-oxm^mmj^iii^mizmmm^^it-if^ 

[0 0 16] 10H3-^T, n^<^C0J^A-a-irmi, 

^:^3-^)^i2^Lxcnibizii^m^nft^xmm2^ i 



(3) i^Bi¥6-2 6 0 0 7 0 

SBi^^o ^1^*3"-^m2ti. l^:^3-^tt-iij:D:^^ 

<. *Hfl]M-i2a,i2b <D\Hmm:^^^mr^'ojW}m^^mi 
r^mmmtfs:^. ^-^xmi^mu^ua m. iib.12 
b m\t^m^m^&:m\zM}^h:^mmtu^x^>^. 
^rcB-^io\z^\,^xmmuct\t. ^^m-r^-^mmm 
<Di^f3i^2m(oi^wi&m^^isb^rzi^\z. ^:^3-^h' 
l2£o-:^(;)^^^p)fi^l2a \zmiRzsm2(Dmmmi2c,i2d 
10 ^^r^^oiz-r^^tx^i^b, ^(DmMmx\t. 
(^^fn])ti2a \zmy^ti^^^'^o^iimmzt>tz^mmm 

mA^^mU iecogM&|gl(7)»ffigB12c . *KpJfrl2 
a cort^ffi^^lg 2 (Ofi6ffig|!l2d tLX^^^o m(D-:^mt 

i^x. n^hi2^ ^wcnmzhx2m(Dmm^^m^h 

X'h^\^\ 

[0 0 17] m^U'i)vwx. ^8Bi5a t^omm\zm 
8815b, 15c ^^hxfs.y). nm^^<DWim\zB-^mz 

15btCH3^;«^16a ^t|^^^?|^$nT*5 0. ^tcm 

20 0ssi5b,i5c (Dm5%mmz\m-:^B-^mi^&M^ 
ai)-rsiHimi5d,l5d ^tj^^^nxv^^o 
[0 0 18] mtmi-^mmux. h^ms, 

mz^n^mu.i2^ m. m.uh m\z^^nx^wr 

^Sffim7a.l7b &^r-r^« 2ffloSffiM-ira,17b 

^o:>^n}^mz^mzmmt^(r>x^^ifl. mz-ij<j:> 

Sffim7a ti^:fr3-:i7M-i2£D®icoSffi8gi2c (cgSI 
TS<i;5(cLTS5o *fc-:&oSffiM-17a Idti, ^1 

pi»iS;S«^6 ^ffil^r■r§;t^co^fij&^^^E^KcDl8l!IM-l7 

C0-S('^|pIfrlla, 12a WIC^^nTftB-r-SSffims 
a ^^-r^o eicoasmsa tJ. **rp}mia,12a 
tCSS|-r^C^^fc^;0«> #tC^^r3-^m2CD^2CDS 
aigK12dlcSSS'rsj:5{cLT*^« ^^cClOSgiM-lSa 
I::t5> ^2 pjffifg^tf^8 ^ffiSfif -srceejcoaajg^jjEf 

^ [0 0 19] W^mmmiA% \t. ±Ecoj:5fca-f;U 

m6ortssB^a^ft-r^y^>x^?^iCiu u^x 
B-^i{)tt,%\zm^^m^h. -^(D^mhiuM^ 

TK^Slcm^^tflEn^i:^. l^gffiM-17a.l8a 

^i.^4$^KM mmmiB. iAmi(Dmmmi2z \zmmh 
Tcw&mhm ti^m2<Dmmmm \zmm'^n^mm) 
^m^x-^mzm{^r^. t^so. miiZTk-r^'DU 
wnmmmi^n t^mm&m (mmmmR)\zh^i^ 
mx:2^)m^mm'^t. w^mmMii.u t^-^^m 
50 tc0ic:feviTfe;^-v»i(iu ^rmmmiz t^mi-^m 
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5 

8StJl7tti?±r?>. J#CV>T8lffim8a ;«t||2®g5ffi8Bl2 

d lcSffilxT^2Bll!igB«18=fc<?it-r5. 
[0 0 2 0] 03 (a)(b)(c) (Ctt. 
T-?-®ilfP<£^LTl'i5. (a) li: Hi; <il Blags 

«SgtC*3ViT*^«512fflK«SJT'&?gT:5|BjlCJK«*» 
SSn5<t53-i-jH6trjiS-rsi:. S®M-17a.l8a 

ffim2c.i2d \zm\-^nxmnmmMn,ii a^u-^^ 

17a *tMl®ftffi«12c tC«ffiLTmiBlI5gJ^}i7tt|? 
ihfS. ;^:VJTSSM-18a 0^*t® 2 ©Sffi|K12d 
9l3nT^2 Bli!llim80*;5t$^(Ct5jfci^|j,t, ^ 

•rKiiH-i8c iim2'aiWimmsm ^mmLxmsm 

0«6iSE12d tcaffitTm2pliii85ttl8t)^±L. ii^Br 

CO 0 2 1] 04(i, ^Kt(s)®iSjg('5tt-r5^ftfix 
(mm) . 3ta[v(iii/s). (A) S^-ri^ttE-C, xl 

\m 1 wsi8B*ji7co^ x2a® 2 ^mmmm^t^, 

yWtW, 1 nl|!ii5^170)ifg. v2(3:^ 2 RliilB$Jl8coM 

ipttif-i^«fis, ioas«sss, \.m7~i;m^i^ 

ftf^ii'^T/hS < ;5:5 n t (:: J; t) \i-i2m<^mfmMM. 

CO 0 2 2] C(0J;5a»f^$fft)iir?.(CBSU m± 
*©;ateTffl#«*tj2JSTib5o -r^a^^^HS (b) © 

t)Sffim8a t^|n]M-12a M®«fCgJi®7?*/h$<f 

CO 0 2 3] SI»JTailPl»iffi«an-^;KDi^ 



4) !^5l¥6-2 6 0 0 7 0 

6 

m\zu^m>is^immmuimf^i^(DmizLx%i. 
€<;>5:tttiH, m^mm^iii2m(Dmmmi:mLx 

[0 0 2 4] 

ifcViT^2Bri!,a?«*tM2CDK«8 
i8(cK§lsnT€fitn;gjS$»ftl!S-li:i>0-r. r-i'ffl 

[@M(^ffi¥;^ita§q] 

m 1 ] 1 mmm^-r¥m^x$>^. 
[0 3] (a)(b)(c) \m^mz^b-^wifpm^^x$> 

[05] -KWa?5A«SS©}a[}^0-C*^. 
[«F^®KM] 

1 ^-X 

2 Q^^A^^ 

5 Will^^tE 

6 missmmmni 

7 7-i;m& 

8 i52BnKig^«4a 

10 3-i7 (ll|^:i&3-i7M-, 12i1.?^3-i/M-> 13* 
12c 

i2d mzmmu 

14 

15 n-fjp^ 

16 H-f;!- 

17 lllBl»SS;» 

18 m-5]mmit 
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(6) 



!^M¥6-2 6 0 0 7 0 
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